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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the excellent running durability and still durability and the running 
durability and storage stability under a high temperature and a high humidity by a method wherein binder contains 
polyurethane resin andfurthercontaines diester compound as lubricant. 

SOLUTION: A magnetic layer in which ferromagnetic fine powder and binder are dispersed is formed on a 
nonmagnetic supporter. The binder contains polyurethane resin containing polar groups an dfurthercon tains diester 
compound expressed by the formula I as lubricant. In the formula IR1 and R2 denote 5C-2 1 C hydrocarbon groups. The 
polyurethane resin contains 2-9mmol/g of aromatic cycles or alicycles. The polar groups of one selected from among 
carbonic acidsulfonic acidphosphoric acidsalts of those acidssulfobetainecarbobetaineamine and ammonium base are 
contained with a content of 1 * 1 0-6 to 2x 1 0-4eq./g for the polyurethane resin. 



CLAIMS 



[Claim(s)] 

[Claim 1 ]A magnetic recording medium containing a diester compound expressed with the following structure as 
lubricant in a magnetic recording medium which provided a magnetic layer which distributed ferromagnetic impalpable 
powder and a binding material on a nonmagnetic substrate including polyurethane resin in which a binding material 
contains a polar group. 
[Formula I] 



Howeverthe carbon number of R 1 and R 2 is a hydrocarbon group of 5-2 1 . 

[Claim 2]Even if an aromatic ring or alicycle has little polyurethane resin2 mmol/g-9 mmol/g has eitherA polar group 
Carboxylic acidsulfonic acidphosphoric acid and those saltssulfobetaineThe magnetic recording medium according to 
claim 1 characterized by a thing which is chosen from carbobetaineamineand an ammonium salt groupwhich are kinds 
at leastand as for which I x 1 0 " 6 eq/g-2x 1 0 " 4 eq/g contains to polyurethane resin. 

[Claim 3]The magnetic recording medium according to claim 1 or 2 characterized by thickness of a magnetic layer 
setting to 1 micrometer or less while providing a lower layer which distributed minerals nonmagnetic powder in a 
binding material between a nonmagnetic substrate and a magnetic layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]ln the magnetic recording medium which provided the magnetic layer which makes it come to 
distribute ferromagnetic impalpable powder and a binding material on the nonmagnetic substrateit is related with a 
magnetic recording medium with the extremely outstanding magnetic parametric performance and endurance. 
[0002] 

[Description of the Prior Art]The magnetic recording medium is widely used as the tape for sound 

record ingvideotapeor a floppy disk. The magnetic recording medium has laminated the magnetic layer by which 



ferromagnetic powder was distributed in the binding material (binder) on a nonmagnetic substrate. It is needed for a 
magnetic recording medium to be in a high level in various characteristicssuch as a magnetic parametric 
performancerunning durabilityand traveling performance. That isin the audiotape for music sound recording 
playbackthe more advanced fundamental tone ability to regenerate is demanded. About videotapeit is required that a 
magnetic parametric performance ~ the original picture ability to regenerate is excellent ~ should be excellent. While it 
has such an outstanding magnetic parametric performanceit is required that a magnetic recording medium should have 
running durability good as mentioned above. And in order to acquire good running durabilitygenerally an abradant and 
lubricant are added in the magnetic layer. 

[0003]Howeverin order to acquire the running durability outstanding with the abradantit is necessary to make the 
addition to some extent largetherefore the packing degree of ferromagnetic powder falls. In order to acquire the 
outstanding running durabilitywhen an abradant with big particle diameter is usedit becomes easy to project an 
abradant to a magnetic layer surface too much. Thereforethe running durability improvement by an abradant poses a 
problem bringing about degradation of the above-mentioned magnetic parametric performance in many cases. And in 
raising the above-mentioned running durability to lubricantit is necessary to increase that additiona binding material 
becomes is easy to be plasticized for this reasonand there is a tendency for the endurance of a magnetic layer to fall. 
[0004] By the apparatus using the magnetic recording medium for high density recordingespecially. Magnetic head 
number of rotations is rising and in a digital video recorder, the number of rotations of a magnetic head is markedly 
alike compared with 9600 rotationsand 1 800 noncommercial rotations and 5000 business-use rotationssince it is the 
number of high velocity revolutionsbig endurance is called forand the improvement of abrasion resistance to friction by 
the rotary head at the time of a still is especially called for. In order to raise the above-mentioned endurance and a 
magnetic parametric perform a ncethe binding material which is one of the main ingredients of a magnetic layer is also 
bearing work important with a natural thing. In vinyl chloride resincellulosic resinurethane resinand the acrylic resin 
which are used from the formerthe abrasion resistance of the magnetic layer was inferior and there was a problem of 
polluting the running system member of magnetic tape. 

[0005] While raising the hardness of a magnetic layer as a method of solving such a problemusing a hard binding 
materialthe method of using diester as lubricant is proposed. For exampleto JP59-6593 1 Athe magnetic recording 
medium which used the diester and ethyleneoxide denaturation ester of neopentyl glycoltrimethylolpropane or a 
PENTAE lisle tolland carboxylic acid is indicated. Howeverif such a magnetic recording medium is applied to the 
magnetic recording medium for the latest high density recordingits running durability will be repeatedly insufficient 
and problemssuch as head dirt and loss of powerwill produce it. 

[0006]To JP4 1-1 8063 Bthe magnetic recording medium which has the magnetic layer which added the diester of the 

binder of a compoundcarboxylic acidand dihydric alcohol which has polyurethane binding is indicated. 

In JP47-14648Bthe magnetic recording medium which used the diester of aliphatic dicarboxylic acid is indicated. 

To JP56-80829Ausing the aliphatic dibasic acid of specific chemical structure as lubricant is indicated. 

In JP59-28236Ausing as lubricant the dibasic acid ester which has a specific carbon number is indicated. 

Furthermore to JP59-1 86129Athe magnetic recording medium with which dioleoyl maleate existed in the surface 

portion is indicated. 

[0007]Howeverthe lubricant currently indicated in these advanced technology was inferior in hydrolysis resistanceand 
when long term storage was carried out under the high-humidity/temperature environmentthere was a problem that the 
preservation stability of endurance falling was inferior. When applied to the latest tape for high density 
recordingespecially tape for digital video recordersthere was a problem that running durability and still durability were 
repeatedly insufficient. 
[0008] 

[Problem(s) to be Solved by the InventionJThis invention is excellent in still durability while having the outstanding 
repetition running durabilitylt makes to provide the magnetic recording medium excellent in the running durability 
under high-humidity/temperatureand the preservation stability under high-humidity/temperature into a technical 
problemand let it be a technical problem to provide the magnetic recording medium for high density recordingand the 
suitable magnetic recording medium for a digital video recorder especially. 
[0009] 

[Means for Solving the Problem]In a magnetic recording medium which provided a magnetic layer which distributed 
ferromagnetic impalpable powder and a binding material on a nonmagnetic substratethis invention is a magnetic 
recording medium about a diester compound expressed with the following structure as lubricant being 
includedincluding polyurethane resin in which a binding material contains a polar group. 
[0010] 
[Formula 2] 

[001 l]Howeverthe carbon number of R 1 and R 2 is a hydrocarbon group of 5-21. Even if an aromatic ring or alicycle 
has little polyurethane resin2 mmol/g-9 mmol/g has eitherThat it is few as a polar group is chosen from carboxylic 
acidsulfonic acidphosphoric acid and those saltssulfobetainecarbobetaineamineand an ammonium salt group by a kind. 
1x10 " 6 eq/g-2xI0 ^eq/g is the included aforementioned magnetic recording medium to polyurethane resin. While 
providing the lower layer which distributed minerals nonmagnetic powder in the binding material between a 



nonmagnetic substrate and a magnetic layerthe thickness of a magnetic layer is the aforementioned magnetic recording 

medium which shall be 1 micrometer or less. 

[0012] 

[Embodiment of the InventionJIn the diester compound used as a magnetic recording medium of this inventiona carbon 
number may be a hydrocarbon group of 5-2 1 and branching or a straight chain may be sufficient as R 1 and R 2 and they 
may also include the unsaturated bond. The ones where the structure of R 1 and R 2 is the more nearly same are a 
saturated straight chain basis and a saturation branching alkyl group desirable still more preferably. Carbon numbers 
are 5-21 and are 7- 1 7 preferably. It is 9-13 still more preferably. If a carbon number is too smallit will be easy to 
volatilizeand if it becomes an elevated temperature at the time of frictionthe content of a magnetic layer surface will 
become less and endurance will fall. On the other handif too largeviscosity will become highfluid lubrication 
performance fallsand endurance falls. 0.1 copy - ten copies are desirable still more preferred to 100 copies of magnetic 
bodiesand the content of a diester compound is one copy - five copieswhen the magnetic recording medium of this 
invention is a monolayer magnetic layer. When content increasesit may occur with a beam at the time of low-speed 
friction. 

[0013]When the magnetic layer comprises either and the upper magnetic layer of the lower layer magnetic layer or the 
lower layer non-magnetic layerit may add in the upper layer and which a lower layer layerand may add to both. Even if 
it adds only in a lower layerit can shift to the upper layerlubricant can exude to a magnetic layer surfaceand an effect 
can be demonstrated. An addition is one to 5 weight section still more preferably 0.1 to 10 weight section to magnetic 
body or nonmagnetic granular material 1 00 weight section as well as the case of a monolayer. 

[0014]In the magnetic recording medium of this inventionfurther Fatty acidfatty acid ester other than the diester of this 
inventionSilicone oilgraphitemolybdenum disulfideboron nitridegraphite fluoridefluoride 

alcoholpolyolefinepolyglycolalkyl-phosphoric-acid estera tungsten disulfideetc. can be added. As polar group content 
polyurethane which can be used in the magnetic recording medium of this invention As a polar group-PO[ SO3M-OPO/ 
S0 4 M and -/ (OM) 2 and -] (OM) 2 -COOMa sulfobetaine groupcarbobetaineaminean ammonium salt groupetc. are used. 
[001 5] As for the quantity in polyurethaneit is preferred to contain so that the quantity of a polar group may serve as 
1x10 ~ 6 eq/g - 2x 1 0 " 4 eq/g. They are 1 x 1 0 0 - 2x 1 0 " 4 eq/g still more preferably. If less than 1x10 " 6 eq/gen durance will 
fallif more than 2x10 " 4 eq/gsmooth nature will fall and a magnetic parametric performance will fall. 
[0016]In polyurethaneit is preferred that 2 mmol/g - 9 mmol/g are included for either at least of an aromatic ring or 
alicycle. They are 4 mmol/g - 7 mmol/g still more preferably. The benzene ring is preferred as an aromatic ringand a 
cyclohexane ring is preferred as alicycle. According to a ring structurecompatibility with a diester compound can be 
suppressed low and the dynamic strength of a coat can be improved. Since a coat will become weak if it increases more 
than 9 mmol/git is not desirable. An aromatic ring and alicycle may be included in any of the long chain polyol 
ingredientthe chain elongation agentand the diisocyanate component. The benzene ring is preferred as an aromatic 
ringand a cyclohexane ring is preferred as alicycle. According to a ring structurecompatibility with a diester compound 
can be suppressed low and the dynamic strength of a coat can be improved. If too largea coat becomes weak too much 
and is not preferred. 

[001 7]Polyurethane of this invention may be which structure of polyester urethanepolyether urethanepolyether ester 
urethaneand polycarbonate urethane. It is preferred to use aromatic polyester polyolaromatic series / alicycle fellows 
polyester polyolthe polyether polyol of aromatic glycol denaturationthe polyether polyol of alicycle fellows glycol 
denaturationetc. as polyol for raising the concentration of a ring structure. Again Since the ring concentration of the 
whole can be raised even if it includes many aromatic series or alicycle fellows diol as a chain elongation agentit is 
desirable. 

[001 8]As an example of aromatic series and alicycle fellows polyester polyolphthalic acidisophthalic acidThe polyester 
polyol mainly using alicycle fellows glycolssuch as aromatic dicarboxylic acidsuch as terephthalic acid and 
naphthalene dicarboxylic acidcyclohexaneciioland cyclohexane dimethanolis preferred. Of course to theseas aliphatic 
series glycolethylene glycol 13-propanediol Propylene glycolneopentyl glycol (NPG)14-butanediolSuccinic acidadipic 
acidsebacic acidand azelaic acid may be used together for 15-pentanedioll6-hexanedioll 8-octanedioll9-nonanediola 
diethylene glycoldipropylene glycoletc. as aliphatic carboxylic acid. 

[00 19] What is produced by adding alkylene oxide to bisphenol Athe bisphenol Sthe bisphenol Pthe bisphenols Fand 
these hydrogenation things as polyether polyol with a ring structure is preferred. Although there are 
ethyleneoxidepropylene oxideetc. as alkylene oxidethe solubility to a solvent has highly preferred propylene oxide. As 
for these molecular weights500-l 000 are preferred. In additioncyclohexane dimethanoicyclohexanediolbisphenol 
Ahydrogenation bisphenol Aetc. are preferred as a low-molecular chain elongation agent with a ring structure. A thing 
with a still more publicly known ring structure as a diisocyanate component is used. TDI (tolylene diisocyanate)MDI 
(diphenylmethane diisocyanate)p-phenylene diisocyanateo-phenylene diisocyanatem-phenylene diisocyanatexylylene 
diisocyanatehydrogenation xylylene diisocyanateisophorone diisocyanateetc. are preferred. 

[0020]The molecular weight of polyurethane has the preferred number average molecular weights 5000-100000. It is 
10000-50000 still more preferably. It is 15000-40000 especially preferably. Film strength falls that it is less than 
5000and endurance falls. If it becomes 100000 or morethe solubility to a solvent will fall and dispersibility will fall. 
Things (0 ** - 200 **) are 30 ** - 150 ** desirable still more preferablyand the glass transition temperature Tg of 
polyurethane is 70 ** - 130 ** especially preferably. Since the film strength in an elevated temperature falls with it 
being less than 0 **endurance and preservability fallabove 200 **calendar moldability falls and a magnetic parametric 



performance falls. 

[0021]It is desirable still more preferred that they are three piece / molecule - 20 piece / moleculeand the numbers of 
OH radicals in polyurethane are four piece / molecule - 1 5 piece / molecule. Since reactivity with an isocyanate curing 
agent is low in it being less than three piece / moleculefilm strength is lowand endurance is low. On the other handsince 
the solubility to a solvent falls that it is 15 piece / more than a moleculedispersibility falls. As a compound used in 
order to give OHTrimethylolethanetrimethylolpropanetrimellitic anhydrideOH radicalssuch as 

glycerinpentaerythritolhexanetriolbranching polyester with a three or more organic-functions OH radicaland polyether 
estercan use the compound of three or more organic functionsand the thing of three organic functions is preferred. If it 
becomes four or more organic functionsa reaction with a hardening agent will become quick and pot life will become 
short. Urethane group concentration has preferred 1 .0 - 6.0 mmol/g. It is 1.5 - 4.5 mmol/g still more preferably. If 
smalldynamic strength will become smalland if too largedispersibility will fall. 

[0022]When performing curing treatment by electron beam irradiationthe compound which has reactive double 
bondssuch as urethane acrylatecan be used. It is desirable still more preferred that it is usually within the limits of 15 to 
40 weight section to ferromagnetic powder 100 weight sectionand the weight of the sum total (namelybinding material) 
of a resinous principle and a hardening agent is 20 to 30 weight section, the ferromagnetic powder used for the 
magnetic recording medium of this invention — ferromagnetic iron oxidecobalt content ferromagnetic iron oxideor 
ferromagnetic after alloy powder — S B et specific surface area — 40-80m 2 /g -- it is 50-70m 2 /g preferably. 12-25 
nmcrystallite size is 13-22 nm preferablyand is 14-20 nm especially preferably. Long axis length is 0.05-0.25 
micrometeris 0.07-0.2 micrometer preferablyand is 0.08-0.15 micrometer especially preferably. They are mentioned by 
FenickelFe-CoFe-nickelCo-nickelCo-nickel-Feetc. as ferromagnetic metal powderand within the limits of 20 or less % 
of the weight of a metallic componentAluminumsiliconsulfura 

scandiumtitaniumvanadiumChromiummanganesecopperzincyttriummolybdenumrhodiumThe alloy containing 
palladiumgoldtinantimonyboronbariumtantalumtungstena rheniumsilverleadLynna 

lanternceriumpraseodymiumneodymiuma telluriumand bismuth can be mentioned. Ferromagnetic metal powder may 
contain a little waterhydroxideor oxides. The process of these ferromagnetic powder can already be manufactured in 
accordance with the method that it is publicly known and publicly known also about the ferromagnetic powder used by 
this invention. Although there is no restriction in particular in the shape of ferromagnetic powdera needlea graindie 
shaperice grain shapea tabular thingetc. are usually used. It is preferred to use needlelike ferromagnetic powder 
especially. 

[0023]With solvents usually used in the case of preparation of a magnetic paintsuch as methyl ethyl 
ketonedioxanecyclohexanoneand ethyl acetatecarry out kneading dispersion of an above-mentioned resinous 
principlehardening agentand ferromagnetic powderand let them be a magnetic paint. Kneading dispersion can be 
performed in accordance with the usual method. In a magnetic paintin addition to the above-mentioned 
ingredientalpha-aluminum 2 0 3 The additive agent or bulking agents by which normal use is carried outsuch as 
lubricantsuch as sprays for preventing static electricitysuch as abradantssuch as Cr 2 0 3 and carbon blackfatty acidfatty 
acid esterand silicone oiland distributed materialmay be included. Nexta lower layer non-magnetic layer or a lower 
layer magnetic layer in case this invention is multi layered constitution is explained. The inorganic powder used for the 
lower layer of this invention does not ask magnetic powder and nonmagnetic powder. For examplein the case of 
nonmagnetic powderit can choose from minerals compoundssuch as a metallic oxidemetallic carbonatemetal 
sulfatemetal nitridemetallic carbideand metallic sulfide. As an inorganic compoundfor examplealpha-alumina of 90 to 
100% of a pregelatinization ratebeta-aluminaGamma-aluminasilicon carbidechrome oxidecerium oxidealpha-iron 
oxideCorundumsilicon nitridetitanium carbidetitanium oxidea silicon dioxideoxidation tinmagnesium oxidetungstic 
oxidezirconium oxideboron nitridea zinc oxidecalcium carbonatecalcium sulfatebarium sulfatemolybdenum 
disulfideetc. are independentor are used in combination. Especially desirable things are a titanium dioxidea zinc 
oxideiron oxideand barium sulfateand a titanium dioxide is still more preferred. Although 0.005-2 micrometers is 
preferred as for the mean particle diameter of these nonmagnetic powderthe nonmagnetic powder in which mean 
particle diameter differs if needed is combinableor independent nonmagnetic powder can also make particle size 
distribution largeand can also give the same effect. The mean particle diameter of nonmagnetic powder of especially 
desirable one is 0.01 micrometer - 0.2 micrometer. As for especially pH of nonmagnetic powderbetween 6-9 is 
preferred, the specific surface area of nonmagnetic powder — l-IOOm 2 /g - desirable — 5-50m 2 /g -- it is 7-40m 2 /g still 
more preferably. As for the crystallite size of nonmagnetic powderO.Ol micrometer - 2 micrometers are preferred. 5- 
100ml/l00 g of oil absorption [ IO-80ml/IOO g of] using DBP is 20-60 ml/1 00 g still more preferably preferably, 
specific gravity -- 1-12 — it is 3-6 preferably. A needlea globular shapepolyhedron shapeand tabular any may be 
sufficient as shape. It is preferred to carry out a surf ace treatment to the surface of such nonmagnetic powder by 
aluminum 2 0 3 Si0 2 Ti0 2 Zr0 2 Sn0 2 Sb 2 0 3 and ZnO. Although aluminum 2 0 3 Si0 2 Ti02and Zr0 2 are preferred to especially 
dispersibilityaluminum 2 0 3 Si0 2 and Zr0 2 are still more preferred. These may combine and use it and can also be used 
independently. The surface treatment layer who made it coprecipitate according to the purpose may be usedand after 
processing with alumina firstthe method of processing the surface by silica or its reverse method can also be taken. 
Although a surface treatment layer may make it a porous layer according to the purposegenerally the homogeneous and 
denser one is preferred. 

[0024]WhiIe being able to make a lower layer able to mix carbon black and being able to lower Rs which is a publicly 
known effectdesired micro Vickers hardness can be obtained. For the purposethe furnace black for rubbersthe thermal 




black for rubberscarbon black for colorsacetylene blacketc. can be used, the specific surface area of carbon black -- 
100-500m 2 /g -- desirable -- 150-400m 2 /g and DBP oil absorption 20-400-ml/-- they are 30-200 ml/ 1 00 g preferably 
1 00 g. 5 nm - 80 nm of mean particle diameter [ 1 0-50 nm of] of carbon black is 10-40 nm still more preferably 
preferably. 0. Mg[/ml ] ** of tap density is [ pH of carbon black / 2-10and water content ] preferred 0. 1 to 1 0%. As a 
concrete example of the carbon black used for this inventionthe Cabot Corp. makeBLACKPEARLS 
20001 300 1000900and 800880700VULCAN XC-72the Mitsubishi Chemical make# 3050B-3150B- 
3250B#3750B#3950B# 950#650B#970B#850BM A-600Colombia carbon company makeCONDUCTEX SCRAVEN 
8800-800070005750525035002 1002000 18001 500 1255and 1250Akzo Ketchen black ECetc. are mentioned. 
[0025]Magnetic powder can also be used for the lower layer of this invention again. As magnetic powderan 
aIloyCr0 2 etc. which use gamma-Fe 2 0 3 Co denaturation gamma-Fe 2 0 3 and alpha-Fe as the main ingredients are used. 
In particularCo denaturation gamma-Fe 2 0 3 is preferred. The ferromagnetic powder used for the lower layer of this 
invention has the same presentation as the ferromagnetic powder used for the upper magnetic layerand preferred 
performance. Howeverit is a publicly known passage to change performance in an up-and-down layer according to the 
purpose. For examplein order to raise a long wavelength recording characteristicas for He of a lower layer magnetic 
layerit is desirable to set up lower than that of the upper magnetic layerand it is effective to make Br of a lower layer 
magnetic layer higher than that of the upper magnetic layer. The advantage by taking multistory composition publicly 
known besides it can be made to give. 

[0026]The binder of a lower layer magnetic layer or a lower layer non-magnetic layerlubricanta dispersing agentan 
additive agenta solventand a dispersion method and others can apply it of a magnetic layer. In particularabout the 
addition of a binder amounta kindan additive agentand a dispersing agentand a kindthe known art about a magnetic 
layer is applicable. The magnetic paint prepared with the above material is applied on a nonmagnetic substrateand a 
magnetic layer is formed. As a nonmagnetic substrate which can be used for this inventionpublicly known thingssuch 
as the polyethylenenaphthalate which performed biaxial stretchingpolyethylene 

terephthalatepolyamidepolyimidepolyamidoimidearomatic polyamideand polybenzoxy DAZORUcan be used. They are 
polyethylenenaphthalate and aromatic polyamide preferably. These nonmagnetic substrates may perform corona 
dischargeplasma treatmenteasily-adhesive processingheat treatmentetc. beforehand. As for the nonmagnetic substrate 
which can be used for this inventionit is preferred that center line average surface roughness is the surface which has 
0.1-20 nm of outstanding smooth nature called the range of 1-10 nm preferably in the cutoff value of 0.25 mm. what 
not only center line average surface roughness is smallbut these nonmagnetic substrates do not have the big and rough 
projection of 1 micro or more for - this — better - **. 

[0027]The manufacturing method of the magnetic recording medium of this invention is applied so that the thickness 
after desiccation of a magnetic layer may be 0.07- 1 micrometer more preferably about magnetic layer coating liquid on 
the surface of the nonmagnetic substrate for exampleunder a run in within the limits which is 0.05-5 micrometers. 
Multistory spreading of two or more magnetic paints may be carried out one by one or simultaneous here. As a 
spreading machine which applies the above-mentioned magnetic layer coating liquidAn air doctor coata braid coata rod 
coatan extrusion coatAn air knife coata squeeze coatan impregnating coata reverse roll coata transfer roll coata 
GURABI YA coata kis coata cast coata spray coata spin coatetc. can be used. About thesethe "newest coating 
technique" (May 3 1 Showa 58) of United Engineering Center Issue for examplecan refer to it. 
[0028]When applying this invention to the magnetic recording medium of the composition more than a bilayerthe 
following can be proposed as an example of the device to apply and a method. 

(1) With coaters generally applied by magnetic spreadingsuch as photogravurea rolla braidand extrusion. A lower layer 
is applied first and the upper layer is applied with a base material pressurization mold extrusion coater with which the 
lower layer is indicated by JPl-46l86BJP60-238179AJP2-265672Aetc. in the inside in the state where it does not dry. 

(2) Apply an up-and-down layer almost simultaneous by one spreading head which has two coating liquid dipping slits 
which are indicated by JP63-88080AJP2- 1 797 1 Aand JP2-265672 A. 

(3) Apply an up-and-down layer almost simultaneous with an extrusion coater with the back up roll which is indicated 
by JP2- 174965 A. 

[0029]The back coat layer (backing layer) may be provided in the field where the magnetic layer of the nonmagnetic 
substrate used by this invention is not applied. A back coat layer is a layer which applied the back coat layer formation 
paint which distributed a granulated component and binding materialssuch as an abradant and a spray for preventing 
static electricityto the organic solvent to the field where the magnetic paint of the nonmagnetic substrate is not 
appliedand was provided in it. Various kinds of inorganic pigments and carbon black can be used as a granulated 
componentand as a binding materialresinsuch as a nitrocellulosephenoxy resinVCM/PVC system resinand 
polyurethanecan be used for independent or thesemixing. May be provided by the adhesives layer and it may be in the 
spreading side of the magnetic layer coating liquid of a nonmagnetic substrateand the coating liquid for back coat layer 
formation. 

[0030]In the ferromagnetic powder contained in the coating layer of magnetic layer coating liquidthe coating layer of 
the applied magnetic layer coating liquid is driedafter performing. magnetic field orientation treatment. Thusafter 
dryingsmooth surface-ized processing is performed to a coating layer. A super calendering roll etc. are used for smooth 
surface-ized processingfor example. Since the hole produced by removal of the solvent at the time of desiccation by 
performing smooth surface-ized processing is extinguished and the filling factor of the ferromagnetic powder in a 
magnetic layer improvesa magnetic recording medium with a high magnetic parametric performance can be obtained. 



As a calendar process rollheat-resistant plastic rollssuch as epoxypolyimidepolyamideand polyamidoimideare used. It 
can also process with a metallic roll. 

[003 1 ] As for the magnetic recording medium of this inventionit is preferred that surface arithmetical mean deviation of 
profile is the surface which has 0. 1 -4 nm of extremely outstanding smooth nature called the range of 1 -3 nm preferably 
in the cutoff value of 0.25 mm. The magnetic layer which chose and formed specific ferromagnetic powder and binding 
material as the method as mentioned abovefor example is performed by performing the above-mentioned calendar 
process. As calendar process conditionsthe temperature of a calendering roll The range of 60-100 **desirable ~ the 
range of 70- 1 00 ** - it being the range of 80- 1 00 ** preferablyand especiallyA pressure is the range of 1 00 - 500 
kg/cmand is the range of 200 - 450 kg/cm preferablyand it is preferred to be carried out by making it operate on 
condition of the range of 300 - 400 kg/cm preferably especially. The obtained magnetic recording medium can be cut 
out and used for a desired size using a cutter etc. 

[0032]Diester system lubricant of this invention is excellent in fluid lubrication nature. Since there are two ester groups 
in intramolecular compared with ester system lubricantan intermolecular interaction is strong. When temperature rises 
with the frictional heat between the head and tape which rotate at high speedit is hard to volatilize by this strong 
intermolecular interactionand the fluid lubrication stabilized without raising the film piece of lubricating film can be 
maintained. On the other handthere is a fault of the diester of this invention having high compatibility with a 
polyurethane binderand being easy to plasticize a polyurethane binder. The characteristic and the dynamics intensity of 
a paint film surface which were extremely excellent in fluid lubrication nature can be reconciled without controlling 
plast.cization and reducing the intensity of a coat by combining polar group content polyurethane of this invention, this 
- further - the cyclic structure of polyurethaneand an aromatic ring - and - or since compatibility can be fallen 
furtherplasticization can be suppressed and still higher dynamic strength can be given to a coat if alicycle is made into 2 
mmol/g - 8 mmol/git is desirable. For this reasonthe performance which was especially excellent in still durabilitysuch 
as a system for the latest high density recordingfor examplea business-use digital video systema digital beta 
camD3D5and a noncommercial digital video (DVC)was able to be demonstratedand the head dirt by repetition run and 
loss of power were able to be suppressed. 

[0033]If the diester and the polar group content polyurethane binder of this invention are combinedhighly humid 
preservation stability can be improved. In the magnetic coating film in which this combined polar group content 
polyurethane from the first although diester had the character which is easy to be hydrolyzed in order that hydrophilic 
nature may absorb moisture easily highlyit turned out that it is hard to be hydrolyzed. This thinks that it is based on the 
interaction of the ester group of the neighbors of neopentyl glycol in the diester compound of this inventionand the 
polar group of polyurethane. Stability when saved under a high-humidity environment by this is not only excellentbut it 
turned out that it excels also in the still durability under a high-humidity environment. As an effect which was not 
expected as combining the diester compound and polar group content polyurethane of this inventionthe smooth nature 
of the spreading side improved and the magnetic parametric performance improved. This thinks that the tlowability of 
coating hquidespecially the viscosity under a high shear rate fell further with polar group content polyurethane in the 
inside of coating liquidand a diester compoundspreading fitness improvedand the spreading side became smooth. 
[ interaction / with a solvent ] Especially this tendency was able to acquire the magnetic parametric performance 
remarkable in the duplex type magnetic recording medium which consists of the magnetic layer or magnetic layerand 
nonmagnetic coating layer of a duplex typeand high. 
[0034] 

[Example]Below the example of this invention is shown and this invention is explained to it still in detail. The "part" of 
the following statements shows a "weight section"and % shows weight %. 

Examples 1-10 and the comparative example I - 5 ferromagnetism after alloy powder (presentation: -- Fe - 92%) Zn 
4%mckeI4%Hc 2000Oethe crystallite size of 15 nmBET specific surface area59m 2 /gtr>e major axis diameter of 0.12 
micrometerthe acicular ratio 7and 100 copies of sigmasl40 emu/g are ground for 10 minutes by an open 
kneaderSubsequentlythe compound which added hydroxyethyl sulfonate sodium salt to the copolymer of VCM/PVC / 
vinyl acetate / glycidyl methacrylate / 2-hydroxypropyl allyl ether =86/5/5/4 (and) [ SO 3 Na=6xl0 5 ] 7.5 copies reach 
epoxy - 1 0 -eq/g and Mw 30000lt kneads for 60 minutes to Table 1 by ten copies (solid content) of polyurethane resin 
ot a statementand 60 copies of cydohexanonesSubsequentlyabrasive soap (aluminum^).) grain size of 0.3 micrometer 
Two copies Carbon black (grain size 40 nm) Two copies Methyl-ethyl-ketone/toluene = 1/1 200 copies were added and 
it distributed tor 120 minutes by the sand mill. To this ( coronate 3041 made from Japanese polyurethane) 
Polyisocyanate Five copies (solid content) 

Lubricant of Table 2 Two copies Stearic acid One copy Methyl ethyl ketone 50 copies were addedafter carrying out 
stirring mixing for 20 more minutesit filtered using the filter which has a 1 -micrometer average pore sizeand magnetic 
layer coating liquid was prepared. The reverse roll was used and applied to the surface of a 6-micrometer-thick 
aromatic polyamide base material so that the thickness after drying the obtained magnetic layer coating liquid might be 
set to 2.5 micrometers. A 3000 gauss magnet performs magnetic field orientation in the state of magnetic layer coating 
liquid un-drying the nonmagnetic substrate to which magnetic layer coating liquid was appliedthe calendar process 
(speed— 100 m/min) furthermore according to the combination of after desiccation and a metallic roll metal roll 
metallic roll metal roll metal roll metallic roll metallic roll After carrying out at linear pressure 300 kg/cm and the 
temperature of 90 **the slit was carried out to 6.35-mm widthand the videotape for DVC was produced. 



[Table 1] 



[0036] 
[Table 2] 



[0037]Magnetic layer coating liquid was adjusted and used using polyurethane and lubricant of Tables 1 and 2 like 
Examples 1 1 and 12 and six to comparative example 8 (adjustment of the upper magnetic layer coating liquid) Example 
1. 

[0038]( Adjustment of the coating liquid for lower layer coating layers) Titanium oxide (the mean particle diameter of 
0.035 micrometer) Crystal form rutilenot less than 90% of Ti0 2 contenta surface treatment layer; AluminaS BE T35- 
42m 2 /gtrue specific gravity 4. land pH6.5-8.0 85 copy are ground for 10 minutes by an open 
kneaderSubsequentlyVCM/PVC / vinyl acetate / glycidyl methacrylate = the compound which added hydroxyethyl 
sulfonate sodium salt to the copolymer of 86/9/5 (Mw SO 3 Na=6xl0 " 5 eq/gepoxy =10 3 eq/g) It is 30000 1 1 -copy and 
UR8700 by sulfonic acid content polyurethane resin Toyobo It kneads for 60 minutes by ten copies (solid content) and 
60 copies of cyclohexanonesandsubsequently is methyl-ethyl-ketone/cyclohexanone =6/4. 200 copies were added and it 
distributed for 120 minutes by the sand mill. To this Butyl stearate Two copies Stearic acid One copy Methyl ethyl 
ketone 50 copies were addedafter carrying out stirring mixing for 20 more minutesit filtered using the filter which has a 
I -micrometer average pore sizeand the coating liquid for lower layer non-magnetic layers was prepared. 
[0039]The reverse roll was used for the surface of the 10-micrometer-thick aromatic polyamide base materialand 
simultaneous multistory spreading of 2.0 micrometers of the obtained coating liquid for lower layer non-magnetic 
layers was carried out so that the thickness after drying a magnetic paint immediately after that might be further set to 
0.1 micrometer. A 3000 gauss magnet performs magnetic field orientation in the state of a magnetic paint un-drying the 
nonmagnetic substrate by which magnetic paint spreading was carried outFurthennoreafter desiccation after performing 
the calendar process by the combination of a metallic roll metal roll metallic roll metal roll metallic roll metal roll 
metallic roll at (a part for /100-m linear pressure in speed 300 kg/cmand the temperature of 90 **)the slit was carried 
out to 6.35-mm width. The characteristic of the magnetic recording medium of the example and comparative example 
which were acquired by making it above is measured with the following measuring methodand the result is shown in 
Table 3. 
[0040] 
[Table 3] 



[0041](Measuring method) 

** Magnetic parametric performance : the drum tester was used for the sample tapeand it recorded and played on with 
the recording wavelength of 0.5 micrometerand a head speed of 10 m/second conditions. Relative C/N of the tape when 
standard reference tape (comparative example 1 ) C/N is 0 dB was evaluated. 

** Surface roughness Ra : arithmetical mean deviation of profile was set to Ra on the conditions of 0.25 mm of cutoff 
by the slack light interference method using digital optical profit meter (product made from WYKO). 
** still durability: - time (still endurance time) until a reproducing output becomes 50% of record signals in the state of 
a still under 23 **50%RH or the 23 **80%RH environment using the Matsushita Electric digital video recorder (NV- 
BJ1 ) -- a table -- the bottom. Still durability after preservation: After making a tape save for four weeks in 60 
**90%RH atmosphere in the state where it included in the cassettethe above-mentioned method estimated still 
durability in 23 **50%RH atmosphere. 

** Head dirt : the continuation repetition run of merit's tape was carried out 100 times under the 40 **10%RH 
environment for 60 minutes using VTR of **and the dirt of the video head was observed. 
A - Thing good by which head dirt was not observed at all — Poor thing from which head dirt was not observed 
visually -- That by which head dirt was observed visually [0042] 

[Effect of the Invention]The lubricant which has specific chemical structure was used in this invention. 
Thereforestill durability improved and especially the still durability under a high-humidity environment improved. 
It excels in high-humidity/temperature preservabilitythere is no still durability degradation after preservationthe head 
dirt by repetition run reachedthe smooth nature of the coat improvedand the magnetic parametric performance 
improved. 
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